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Little Butte and Bear Creek Surface Water Distribution Model  
DRAFT - Model Version March 26, 2003 

 
by Leslie Stillwater 

April 9, 2003 
 
INTRODUCTION 
 
This document describes the computer model1 developed to simulate the surface waters, return flows, natural flow 
rights and storage accounting of Little Butte and Bear Creeks which are tributaries to the Rogue River. 
 
Background 
 
The model was developed for the Little Butte / Bear Creeks Management Project Steering Committee (formerly, 
IPOD) to demonstrate the effects of saved water and alternative and supplemental water supplies.  The irrigation 
districts and other local irrigators, the State water master, and technical specialists from Federal and State natural 
resource agencies, provided direction and input for model development. 
 
The model consists of a network representing the physical and operational characteristics of Little Butte and Bear 
Creeks.  Simulations are performed by applying the historic monthly water supply from water years 1962 through 
1999 to the model network.   
 
The physical scope of the model covers the transbasin diversions from the Klamath Basin at Fourmile and Jenny 
Creeks; Fourmile, Fish Lake, Hyatt, Howard Prairie, Emigrant and Agate Reservoirs; diversions from Emigrant and 
Bear Creeks downstream to just past the Jackson Creek below Central Point; and diversions from North and South 
Fork Little Butte Creeks to just past their confluence.  This coverage includes all of the Rogue River Basin Project 
(Talent Division) impacts to the Rogue River Basin. 
 
Viewing Model Output 
 
An enormous quantity of data is generated for each model run.  To simplify analysis, selected model output can be 
viewed using the data access tool Pisces2. 
 
MODEL BASICS 
 
Modeled Delivery Requests 
 
In the model, irrigated lands request water based upon the following parameters: 

                                                           
1  Modsim , a general-purpose river and reservoir operations simulation model, was used.  Modsim was developed at 
Colorado Statue University in the 1970's and since 1992 under joint agreement with the U.S. Bureau of Reclamation 
Pacific Northwest Region (PNRO). 
2 Pisces was developed by PNRO for viewing and formatting data from a variety of databases, including Modsim 
output, Hydromet and USGS archives. Pisces is currently available on CD or via email by request and can also be 
made available through the web. 

 
 the number of acres irrigated, 
 irrigation requirement (acre-feet/acre), 
 water supply year type (dry, average or wet), and  
 on-farm efficiencies. 

 
Modeled Diversions 
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Modeled requests for deliveries can be met by diversion into the major canals, taking into consideration the 
following parameters: 
 

 distribution efficiencies (canal losses), 
 natural flow rights in priority (if applicable), and 
 project water in Emigrant, Hyatt and Howard Prairie Reservoirs (if water is available in the spaceholder’s 

account) and stored water in Fish Lake and Fourmile Reservoir. 
 
Delivery requests can also be met by return flows and runoff from neighboring lands, if available in the alternative. 
 
Modeled Irrigation Shortages 
 
The model determines irrigation shortage at each major canal.  Irrigation shortage is the deficiency at the point of 
diversion, either from Bear Creek or from the Medford and Hopkins Canals. 
 
 
MODEL PARAMETERS 
 
Number of Acres Irrigated 
 
The lands modeled are based on preliminary estimates of the Proof Survey and are listed in Table 1. 
 
Lands, which are not listed in the table, but are currently either diverting flows or benefiting from return flows and 
runoff, are not explicitly modeled.  The behavior and impacts of these lands are implicitly modeled in the gains and 
losses to each reach which are calculated from observed (historic) flows. 
 
Irrigation  Requirement 
 
Irrigation Requirement is the crop evapotranspiration minus the effective precipitation.  See table Bear Creek Basin-
Irrigation Water Requirements. 
 
Diversion Requirement 
 
The modeled diversion requirement is the quantity of water needed at the point of the diversion to satisfy the 
irrigation requirement.  The diversion requirement is determined by dividing the irrigation requirement by the on-
farm and distribution efficiencies (discussed in the sections that follow). The diversion requirements are shown in 
Table 2.  When diversion requirements can not be met by the model, shortages occur. 
 
Water Supply Year Type 
 
Water supply year type, as defined in the model, is an attempt to acknowledge that irrigators and reservoir operators 
make decisions based not only on forecasted inflows, but also on the current state of the reservoirs. Historic 
WY1962 through WY1999 monthly inflows to Emigrant, Howard Prairie and Hyatt Reservoir plus the observed 
end-of-month contents of the reservoirs were summed and sorted.  An average water supply for each month was 
then defined as falling within the 40% to 60% exceedance range.  Dry through wet water year types were 
determined accordingly.  
 
Water supply year type affects delivery requests in the model. 
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Table 1.  Modeled Number of Acres Irrigated 

Irrigation 
District Point of Diversion 

Acres 
Irrigated Comments 

Talent ID    

 Ashland Lateral 1940 1640 TID; 
300 Ashland Ditch Co. 

 East Lateral 10700 1810 eastside;  
8890 westside 

 Talent Lateral (Oak Street 
Diversion Dam) 

4020 eastside 

Medford ID3   

 Phoenix Canal and 
Medford Canal 

6770 westside 

 Medford Canal 4164 above siphon at Bear Crk 

Rogue River 
Valley ID 

  

 Westside 3600 served by the Bear Crk Canal 
(Jackson Street Diversion 
Dam) and the Hopkins Canal 

 Eastside 5280 served by the Hopkins Canal 

 ‘1000 acres’ 1000 above Agate Reservoir on the 
Hopkins Canal 

 '40 acres' 40 served by the Medford Canal 
 
 
 
 

Table 2.  Modeled Diversion Requirements (acre-feet / acre) 
District-> Rogue River Valley and Medford  Talent 
Year Type-> Average Wet Dry  Average Wet Dry 
April .37 .41 .32 .16 .19 .27
May .57 .64 .50 .56 .54 .48
June .78 .88 .69 .71 .66 .50
July 1.11 1.25 .98 .74 .87 .66
August .91 1.02 .80 .69 .84 .62
September .57 .64 .50 .45 .62 .31
October .16 .18 .14 .01 .01 .06
sum 4.47 5.02 3.93 3.32 3.73 2.90

 
Distribution Efficiencies 
 

                                                           
3 Preliminary Proof Survey values for irrigated lands on Medford ID were used.  Final Proof Survey values may be 
greater but the increase would have only negligible impacts to study results. 
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Distribution efficiency is the water delivered divided by the water diverted at the main canal (either from Bear Creek 
or the Hopkins and Medford Canals).  Current distribution efficiencies were determined from delivery and diversion 
data. 
 
Current distribution efficiencies for Talent Irrigation District, without considering spills from the Ashland Lateral, 
are from 75% to 79%. 
 
Ashland Lateral spills to Emigrant Reservoir at Cooke siphon are estimated as 42% of the diversion in May; 35% in 
June; 22% in July; 9% in August; and 11% in September. 
 
Current distribution efficiencies for Medford and Rogue River Valley Irrigation Districts are estimated as 83%. 
 
Distribution inefficiencies and losses are shown in Table 3.  Sources for the data and calculations can be found in 
footnotes on the same page. 
 
On-Farm Water Use Efficiencies 
 
On-farm water use efficiency is defined as the irrigation requirement divided by the farm delivery.  Estimated on-
farm efficiencies for lands served by the Talent Lateral were calculated from the irrigation requirements (see 
Appendix A),  the reported diversions, and estimated distribution efficiencies.  Talent Lateral on-farm efficiencies 
range from 75% to 98%.  Similar efficiencies were applied to all Talent Irrigation District lands.  On-farm 
efficiencies for Talent lands, calculated in this manner, are likely high due to intercepted runoff.  However, Talent 
diversions and lands are the uppermost in the system and the intercepted runoff did not originate as return flows and 
excess from neighboring lands.  This means that Talent's diversion requests in the model appropriately reflect the 
availability of intercepted flows. 
 
On-farm water use efficiencies for Medford and Rogue River Valley Irrigation Districts are assumed to be about 
66% under current conditions.  This value does not include intercepted return flows, and allows for the investigation 
of the effects of the loss of intercepted return flows in alternatives which tighten irrigation and delivery efficiencies 
upstream. 
 
Losses from the Howard Prairie Delivery Canal 
 
Modeled losses from the Howard Prairie Delivery Canal are based on WY2002 measured flows.  Estimated losses 
are 8% in October; 5% in May; 8% in June; and 12% in July.  In November through February, the canal gains flow 
and in March through April losses are less than 3%.  The losses also reflect intercepted local flows. 
 
Natural Flow Rights 
 
In the model, natural flow can be diverted in priority to meet delivery requests.  Natural flow is measured at the 
point of diversion in the major canals, so if distribution loss occurs in the canal, a portion of the natural flow 
delivery is lost but still contributes to the flow delivery rate calculation. 
 
Storage rights are used to fill reservoirs.  These storage rights compete in priority with natural flow rights for 
diversion. 
 
Table 4 shows the natural flow rights modeled. 
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Table 3.  Modeled Distribution Losses 

Location Spill or Loss Comments 

Ashland Lateral -  
from point of diversion to 
Cooke Siphon 

9% to 42% of diversion spilled back into Emigrant Reservoir; 
percentages vary by time of year; based on 
1994-2001 measured flows 

Ashland Lateral -  
from Cooke Siphon to 
Farm 

20-25% of remaining 
diversion (after spill at 
Cooke Siphon) 

estimated4.  

East Lateral 20-25% of diversion estimated5  

Talent Lateral 20-25% of diversion estimated 

Phoenix 17% of diversion estimated6  

Bear Crk Canal (Jackson 
Street Diversion) 

17% of diversion estimated7  

Joint System Canal above 
Bradshaw Drop 

about 25% of diversion based on observed loss between gaging 
stations; may be due to undocumented 
irrigation; not recovered. 

Hopkins Canal 25.5% of flow diverted into 
the Hopkins Canal at 
Bradshaw Drop 

estimated8; not recovered 

Medford Canal  17% of flow diverted into the 
Medford Canal at Bradshaw 
Drop 

estimated 

Howard Prairie Delivery 
Canal below Howard 
Prairie 

8-12% varies by month, based on WY2001 
measured flows; not recovered 

Cascade Canal 33% based on observed loss between gaging 
stations; not recovered 

                                                           
4 A comparison of values in:  the Talent Irrigation District Water Management/Conservation Plan 
(Conservation Plan), Talent Irrigation District and H&R Engineering, October, 1998 and The Bear 
Creek/Little Butte Creek Water Management Study Appraisal Report and Appendix, U.S. Bureau of 
Reclamation, February 2001 (Appraisal Report). 
5 estimated delivery efficiency values for the major canals are reported in TID's Water Conservation Plan. 
6 Medford Irrigation District Water Conservation Plan, 1995. 
7 Rogue River Valley Irrigation District Water Management/Conservation Plan, Rogue River Valley 
Irrigation District and H&R Engineering, October, 1998. 
8 Appraisal Report. 

 
 
Reservoir Storage and Accounting 
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After delivery requests have exhausted their available natural flow in priority and private stored water in 
Fourmile Reservoir and Fish Lake, they rely on the delivery of project stored water, if water is available in 
their storage account.  Stored water is measured at the point of diversion, so just like natural flow, if 
distribution loss occurs, that loss is charged to the user’s storage account. 
 
When water is diverted, it is debited from the user’s storage account.  Carryover from year to year is 
allowed, but users may have to share in operational losses and evaporation.  Users also benefit if a reservoir 
is allowed to backfill. 
 
Table 5 shows the storage accounts maintained in the model.  
 
Other Parameters 
 
Limitations on trans-basin diversions.  In the model, flow through the Cascade Canal, and the Deadwood 
and Dead Indian diversions is limited to the historic observed flows.  This means that the model is not 
managing those diversions.  This approach is appropriate because many factors which can not be modeled, 
including accessibility, determine the rate and timing of diverted flows.
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Table 4.  Modeled Natural Flow Rights 

 
Priority 
Date 

Rate/  
Capacity Owner 

Allowed 
diversio
n dates  Comments 

Little Butte Creek      

North Fork 
1909 

125 cfs MID, 
RRVID 

1Apr - 
31Oct 

 

South Fork 
1909 

100 cfs MID, 
RRVID 

1Apr - 
31Oct 

 

Bradshaw Drop  140 cfs MID, 
RRVID 

 source: Osborn Crk and others; not modeled due to 
lack of adequate water supply data 

Little Butte Creek 
below confluence 

~1800 24 cfs others 1Apr - 
31Oct 

satisfies all the senior water rights on Little Butte Creek; 
MID and RRVID ‘exchange’ storage water for this flow 

Bear Creek      

 1Mar 
1915 

60 cfs MID  Phoenix capacity =  60 cfs 

 24Jun 
1913 

40 cfs RRVID  Jackson St Diversion capacity = 40 cfs 

 31Jul 
1915 

28 cfs TID  Ashland Crk; Neil Crk 

 ~1860 -
1888 

un-known   not explicitly modeled; no data are available to 
determine current diversion rates; likely satisfied by 
return flows; implicitly described in the modeled water 
supply, but in alternatives with no return flows these 
rights may not be adequately modeled 

Storage Rights      

Fish Lake 
1910 

  15Oct - 
1Apr+ 

allowed to backfill 

Emigrant 6Sep 
1915  

36658 AF USBR  This includes Hyatt stored water as well as natural flow. 

Emigrant 27Jan 
1920 

40 cfs; 
2342 AF 

TID  Modeled as additional capacity to the 6Sep1915 USBR 
right to fill Emigrant because it is included in the 7.39% 
preferred capacity in the contract 

Fourmile 31Mar 
1910 

15800 AF MID, 
RRVID 

  

Howard Prairie 6Sep 
1915 

60600 AF USBR 1Nov-
31May 

 

South Fork Little 
Butte Creek 

23May 
1912 

60 cfs TID year 
round 

contributes to Howard Prairie 

Hyatt 31Jul 
1915 

16200 
AF, 
136 cfs 

TID 1Nov-
31May 

Keene Crk water right; 100 cfs of the 136 is also Green 
Spring Power Plant’s right; that 100 cfs is natural flow 
for Ashland Lateral, but is allowed to be stored and 
delivered at a later date 

 
 

Table 5.  Modeled Storage Accounts 
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 share capacity 
(acre-feet) 

Comments 

Howard Prairie, Hyatt and 
Emigrant combined 

115,800  

   Talent ID preferred 7.3913 % 8,559 provided ‘first fill’ 

   Medford ID 7.5117 % 8,698  

   Rogue River Valley ID 3.7559 % 4,349  

   Talent ID 81.3411 % 94,193  

Fish Lake and Fourmile 
combined 

23,450  

   Medford ID 66 % 15,633  

   Rogue River Valley ID 33 % 7,817  

Agate Reservoir 4,700  

  Rogue River Valley ID 100% 4,700 filled by Dry Creek; also re-
regulates Fourmile and Fish 
Lake flows 
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CALIBRATION AND PROPOSED ACTION ALTERNATIVES 
 
Calibration 
 
The model has been calibrated to the available data for observed streamflows, diversions, and reservoir 
contents.  Where data were not available, an attempt was made to estimate the data through correlations 
with other sources.  Model calibration can be checked by comparing historic observed flows and reservoir 
contents with the Proposed Action flows and contents (Pisces can be used for this check). 

 
Proposed Action Alternative  
 
The Proposed Action Alternative represents the current physical and operational parameters of the Little 
Butte Creek / Bear Creek system.  Modeled Proposed Action reservoir contents, streamflows, diversions 
and shortages may differ from historic and present day system states because: 
 

 Land use has changed over the past 40 years and changes year to year depending on the perceived 
water supply.  In the model, the number of acres requesting water does not change from year to 
year (see Tables 1 and 2 above.). 

 
 Although the model enforces a strict interpretation of priority on water rights, that standard can 

never be practiced in the field.  In practice, reservoirs may fill beyond their right when inflows are 
available, and the distinction between natural flow and stored water is less precise.  Water may be 
diverted in the field beyond or without a right, when there is limited reporting on system inflows.  

 
 The model reflects Reclamation's interpretation of project contracts. 

 
 Inflows, diversions, losses and gains occur which are not or can not be quantified.  If a process is 

not quantified, it is handled in the model implicitly and may not be apparent to the modeler or the 
client.  The assumption that these implicit processes will not impact or are not impacted by the 
modeled alternatives may not be true in the field. 

 
 Parameters in Tables 1 through 5 apply. 

 
 

 



Bear Creek Basin  - Irrigation Water Requirements

Crop Evapotranspiration - ET,  (Ave year - 5 of 10 year) - Medford Area 1/

Talent Irrigation District April May June July Aug Sept Oct Total
Acres % of area

Crop
Fruit - Apples,Pears,Cherries 4330.0 26.55 3.37 5.38 7.11 8.84 7.34 5.15 2.47 39.66
Alfalfa Hay 400.0 2.45 3.35 4.69 5.63 6.85 5.75 4.21 2.80 33.28
Grass Pasture 7080.0 43.41 3.58 5.04 6.02 7.32 6.06 4.45 2.83 35.30
Other hay - grass/alfalfa 4350.0 26.67 3.46 4.86 5.82 7.08 5.90 4.35 2.80 34.27
Misc 150.0 0.92 2.42 4.25 5.75 7.65 5.55 3.3 1.6 30.52
Total acres 16310.0 100.00
Total weighted ET - ac-in/ac 3.48 5.07 6.24 7.65 6.34 4.59 2.71 36.08
Total weighted ET  - ac-ft/ac 0.29 0.42 0.52 0.64 0.53 0.38 0.23 3.01
Total AF 4730 6891 8481 10398 8617 6239 3683 49039

Medford Irrigation District April May June July Aug Sept Oct Total
Acres % of area

Crop
Fruit - Apples,Pears,Cherries 1274.0 10.18 3.37 5.38 7.11 8.84 7.34 5.15 2.47 39.66
Alfalfa Hay 570.0 4.55 3.35 4.69 5.63 6.85 5.75 4.21 2.80 33.28
Grains 240.0 1.92 2.66 5.44 6.83 6.28 0.50 0.00 0.00 21.71
Vegetables/turf/etc. 637.0 5.09 3.20 3.75 5.25 7.60 6.20 4.60 2.00 32.60
Grass Pasture 9144.0 73.04 3.58 5.04 6.02 7.32 6.06 4.45 2.83 35.30
Seed 451.0 3.60 1.90 3.00 4.70 7.40 6.90 5.00 3.00 31.90
Misc 203.0 1.62 2.42 4.25 5.75 7.65 5.55 3.3 1.6 30.52
Total acres 12519.0 100.00
Total weighted ET - ac-in/ac 3.43 4.92 6.04 7.45 6.10 4.43 2.68 35.05
Total weighted ET - ac-ft/ac 0.29 0.41 0.50 0.62 0.51 0.37 0.22 2.92
Total AF 3580 5127 6300 7778 6362 4625 2798 36570

Rogue River Valley Irrigation District April May June July Aug Sept Oct Total
Acres % of area

Crop
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Fruit - Apples,Pears,Cherries 882.0 10.18 3.37 5.38 7.11 8.84 7.34 5.15 2.47 39.66
Alfalfa Hay 394.0 4.55 3.35 4.69 5.63 6.85 5.75 4.21 2.80 33.28
Grains 166.0 1.92 2.66 5.44 6.83 6.28 0.50 0.00 0.00 21.71
Vegetables/turf/etc. 440.0 5.08 3.20 3.75 5.25 7.60 6.20 4.60 2.00 32.60
Grass Pasture 6327.0 73.04 3.58 5.04 6.02 7.32 6.06 4.45 2.83 35.30
Seed 312.0 3.60 1.90 3.00 4.70 7.40 6.90 5.00 3.00 31.90
Misc 141.0 1.63 2.42 4.25 5.75 7.65 5.55 3.3 1.6 30.52
Total Acres 8662.0 100.00
Total weighted ET - ac-in/ac 3.43 4.91 6.04 7.46 6.10 4.43 2.68 35.05
Total weighted ET - ac-ft/ac 0.29 0.41 0.50 0.62 0.51 0.37 0.22 2.92

Total AF 2477 3547 4358 5382 4402 3200 1935 25301

1/  From:   Oregon Crop Water Use & Irrigation Requirements, OSU Extension Misc 8530, March 1999

Crop Irrigation Requirement - IR,  (Ave year - 5 of 10 year) - Medford Area 1/

Talent Irrigation District April May June July Aug Sept Oct Total
Acres % of area

Crop
Fruit - Apples,Pears,Cherries 4330.0 26.55 2.12 4.10 6.20 8.65 7.20 4.38 0.95 33.60
Alfalfa Hay 400.0 2.45 2.05 3.50 4.84 6.73 5.59 3.46 0.00 26.17
Grass Pasture 7080.0 43.41 2.58 3.78 5.16 7.20 5.91 3.74 1.22 29.59
Other hay - grass/alfalfa 4350.0 26.67 2.30 3.60 5.00 6.95 5.75 3.60 1.22 28.42
Misc 149.0 0.91 2.00 4.50 5.40 6.60 5.20 3.80 1.40 28.90
Total acres 16309.0 100.00
Total weighted IR - ac-in/ac 2.35 3.80 5.37 7.52 6.19 3.86 1.02 30.11
Total weighted IR  - ac-ft/ac 0.20 0.32 0.45 0.63 0.52 0.32 0.08 2.52
Total AF 3262 5219 7304 10204 8415 5243 1384 41031

Medford Irrigation District April May June July Aug Sept Oct Total
Acres % of area

Crop
Fruit - Apples,Pears,Cherries 1274.0 10.18 2.12 4.10 6.20 8.65 7.20 4.38 0.95 33.60
Alfalfa Hay 570.0 4.55 2.05 3.50 4.84 6.73 5.59 3.46 0.00 26.17
Grains 240.0 1.92 1.70 4.08 5.04 6.50 0.65 0.00 0.00 17.97
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Vegetables/turf/etc. 637.0 5.09 2.00 3.00 3.00 7.99 6.81 4.09 0.47 27.36
Grass Pasture 9144.0 73.04 2.58 3.78 5.16 7.20 5.91 3.74 1.22 29.59
Seed 451.0 3.60 0.75 1.85 4.10 7.20 6.70 4.30 1.50 26.40
Misc 203.0 1.62 2.00 4.50 5.40 6.60 5.20 3.80 1.40 28.90
Total acres 12519.0 100.00
Total weighted IR - ac-in/ac 2.39 3.71 5.10 7.34 6.00 3.76 1.09 29.39
Total weighted IR - ac-ft/ac 0.20 0.31 0.43 0.61 0.50 0.31 0.09 2.45
Total AF 2494 3868 5325 7660 6248 3922 1135 30652

Rogue River Valley Irrigation District April May June July Aug Sept Oct Total
Acres % of area

Crop
Fruit - Apples,Pears,Cherries 882.0 10.18 2.12 4.10 6.20 8.65 7.20 4.38 0.95 33.60
Alfalfa Hay 394.0 4.55 2.05 3.50 4.84 6.73 5.59 3.46 0.00 26.17
Grains 166.0 1.92 1.70 4.08 5.04 6.50 0.65 0.00 0.00 17.97
Vegetables/turf/etc. 440.0 5.08 2.00 3.00 3.00 7.99 6.81 4.09 0.47 27.36
Grass Pasture 6327.0 73.04 2.58 3.78 5.16 7.20 5.91 3.74 1.22 29.59
Seed 312.0 3.60 0.75 1.85 4.10 7.20 6.70 4.30 1.50 26.40
Misc 141.0 1.63 2.00 4.50 5.40 6.60 5.20 3.80 1.40 28.90
Total Acres 8662.0 100.00
Total weighted IR- ac-in/ac 2.39 3.71 5.10 7.34 6.00 3.76 1.09 29.39
Total weighted IR - ac-ft/ac 0.20 0.31 0.43 0.61 0.50 0.31 0.09 2.45
Total AF 1723 2677 3685 5300 4322 2714 786 21207

1/  From:   "Oregon Crop Water Use & Irrigation Requirements", OSU Extension Misc 8530, March 1999

SUMMARY - ET, IR & Effective Precip
April May June July Aug Sept Oct Total

Talent ID - 16309 acres
Total weighted ET - ac-in/ac 3.48 5.07 6.24 7.65 6.34 4.59 2.71 36.08
Total weighted IR - ac-in/ac 2.35 3.80 5.37 7.52 6.19 3.86 1.02 30.11
Effective Precip (ET minus IR) 1.13 1.27 0.87 0.13 0.15 0.73 1.69 5.97

Medford ID - 12519 acres
Total weighted ET - ac-in/ac 3.43 4.92 6.04 7.45 6.10 4.43 2.68 35.05
Total weighted IR - ac-in/ac 2.39 3.71 5.10 7.34 6.00 3.76 1.09 29.39
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Effective Precip (ET minus IR) 1.04 1.21 0.94 0.11 0.10 0.67 1.59 5.66

RRVID - 8662 acres
Total weighted ET - ac-in/ac 3.43 4.91 6.04 7.46 6.10 4.43 2.68 35.05
Total weighted IR- ac-in/ac 2.39 3.71 5.10 7.34 6.00 3.76 1.09 29.39
Effective Precip (ET minus IR) 1.04 1.20 0.94 0.12 0.10 0.67 1.59 5.66

COMPARE Effective Precip and Average Precip
Weighted Effective Precip  (37490 acres) 1.08 1.23 0.91 0.12 0.12 0.70 1.63 5.79
(represents ET minus IR)

Ave Precip (OSU/Medford Exp. Sta. - 1948-1989) 1.18 1.28 0.92 0.29 0.43 0.88 1.90 6.88
Ave Precip (OSU/Medford Exp. Sta. - 1980-2001) 1.69 1.38 0.87 0.36 0.47 0.68 1.45 6.90

NOTES
ET represents crop evapotranspiration.  IR represents crop irrigation requirement.  IR does not include seasonal on-farm
irrigation application efficiency.
Rather than recalulate crop ET and IR using short term weather data, or use the short term research data from BOR study 
(i.e. Jerry Buchheim), published data was used (i.e. OSU Misc 8530).  It was felt this source of data could be well supported as being  
long term data.  Values displayed here may be different than that displayed in the Water Management / Conservation Plans.
Data used in those Plans came from the BOR study.  It is felt that data represents a rather short period of years. 
Data used in this analysis represents long term weather data, i.e. 30 years or more.  
IR values presented here does not include any credit for winter soil moisture carryover into the start of the growing season.    

Year by year ET & IR values are generally growing season climate related and not related to high or low water supply years.
For example, a low water supply year does not mean a low IR and a high water supply year does not mean a high IR, or visa versa. 
However, a low water supply year can be a low IR year if delivery is reduced during the season or cutoff to the user during the growing.
season.  And however, a high water supply year generally is not a high IR year, unless the average year delivery represents
a deficit delivery situation, and a high water supply year then represents higher on-farm delivery resulting in higher crop yields.
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